Olivocerebellar projections modify hereditary Purkinje cell degeneration.
Brainstem inferior olivary neurons, through their olivocerebellar efferent projections, dynamically regulate the structure and function of Purkinje neurons. To test the hypothesis that the inferior olive can epigenetically modify adult-onset hereditary Purkinje cell death, olivocerebellar projections were destroyed by 3-acetylpyridine chemoablation of the inferior olive in Shaker mutant rats. Starting around seven weeks of age, mutant Purkinje cells degenerate in a highly predictable spatial and temporal pattern. Chemoablation of the inferior olive at the onset of hereditary Purkinje cell degeneration accelerated the temporal pattern of Purkinje cell death from a natural phenotypic course of six to eight weeks to one and two weeks. When chemoablation of the inferior olive was performed three and a half weeks earlier, the onset of Purkinje cell death was accelerated by seven to 10days, but the spatial pattern and natural rate of temporal degeneration was maintained. Chemoablation of the inferior olive in normal rats did not result in any apparent death of Purkinje cells. These findings indicate that the olivocerebellar system can markedly modify hereditary Purkinje cell death. The accelerated death of Purkinje cells following chemoablation of the inferior olive can result from either the interruption of a trophic signal by climbing fiber deafferentation or parallel fiber excitotoxicity due to cortical disinhibition, but not due to olivocerebellar excitotoxicity.